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.i t„ th. u«x nf nucleoside analogue* In the treatment of viral infections. More 

"tSSTS iT-'tS aiaoaee tranamitted oraily or parent-ny by contaminated notarial .uch as Wood and 
MopaOtisB '» ■ " nBBdleI> „, u8 lly and vertically from Infected or carrier mother, to the.r off- 

blood products, contaminated " B " d ^"J'"" ja "» a "° , acom * vertical tian.ml.alon at an early age results 

agents for ,ha ^^^J^^^^m, a serie* of 1 ,3-oxathtolane nucleoside analogue, having 
European patent ^"^J^"^™^^.,,,. agent of AIDS. We have now found that certa.n 
antiviral activity. In P^'^^'^^^S m Snro and to vivo against the hepatrtis B v*». 
M th e compounds " *™ ".pact, « mrttodfar the treatment of an animal, Indud.ng 

rnjr;^^^ 

formula (I) or a pharmaceutical^ acceptable dertvathre ttiereof 



X-7 



a) 



e or an analogue or derivative thereof: 



n the cia configuration, Rt Is hydrogen 



wherein B, la hydrogen or an acyl; 

R 2 is a purine or pyrimidine bs: 

provlde^hatRTirnot ^ytoalne when the compound of formula (I) I. 

Sn<1 It wlin>« appreciated by those * kB | od ln ^'^^^^o/^part ofTpfcrt'laomers ao'efmnBorrora) 
centre, (.hown a, ^In formula ,<m ^^^^J^^^^^^Lm^^n^. 
and mtatums thereof Including mcernlc murture.. ^^^I". . , fl||) „ mbrtur e. thereof. Each of 
« represented by formu.a (N). or ^7'^^%™^=, -« ^iS^era'of inc.ud.ng racem.c m.x^res. 

I^omr."*^^^^ 



"XX T> 



Rj on) 



The compound, of formula (I) are pnrtaca^ln « B ^^*£ES^ n- pernio forms as shown 
It will also be approbated that whan Z la ^J^^^"^^"^ orygenatom relative to the 2,5-subatittj- 



s / (D 



H,OCM a 



(Ha) 



(nb) 
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Th. purine or pyrlmldlne base R, will be linked at me 9- or Vp^ 

Bv purine or pyrimldino base or an analogue thereof is msant a purine or pyrimldino base found In nucleo- 
sides or an analogue thereof which mimics such basea In that their structures (the kinds of atoms and their 
arrang.mant) are similar to the normal base, but may either poa.es. add.tlonai or took certain of the funcUona. 
properties of the norma) bases. Such analogues include those derived by replacement of a CH, moiety by a 
nitrogen atom (tor example. S-a«pyrimidlnes such a. S-azacytoslne) or vice versa (frx eumple 7-d«zapur- 
inePto example 7-deaadonoalne or 7-dtMKsguanoalne) or both (e.g. /-deswdenoame or 7-deeuaguano- 
Linei or ™, .9. 7-doaz-. 8-azapurin.s). By dertvaUvo. of auch base, or analogues are mean, ^.com- 
pounds wherein ring substitute an, either Incorporated, removed or modified by conventional sub.btuanta 
£own InTh. an e.g halogen, hydro.*, amino. C,^ alkyl. Such purine or pyrimldino basea. analogues and der- 
ivatives wSI be well known to thoeo skilled In the art. 

Convenlenoy the group Hz is selected from: 

d^ N ^ 0^ N ^ 



xx> Cx>jCx> 

wherein R, Is selected from the group con.lst.ng of. hydrogen and C,^ alky., unsubstituted or substituted with 
a n.«.ro-tom:^ ^ jndap9mJentl¥ ^ mdlBd ^ m . flroup ^.uting of. hydrogen. C,.. alky., bromine, ch.or- 
ine - ^^eo^m the 0 ~up con„.«ng of: hydrog.n. CM. carbosy. ..hcycarbonyl. carbamoyl and thlo- 
L'y are .ndependenUy se.ected from me group oon.lst.ng of: brom.ne. chlorine, fluorine. Iodine, -m^ 
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NHR, 




wherein R, and K, are as defined hereinabove. 
Z is preferably -S-. 

R, and R« are preferably hydrogen or C,_, alkyl. 
R, Is preferably CH S or F. 

n wm d be appr^to»dKn h e'oTa J M( In the art that when R, is an acyl group, the compounds of formula (I) 
are estore Preferred e.tar. Indude a cerbo-y. function R-CO-O In which the * • « •«•- 

tarn hydrogen straight or branched chain alkyl (e.g. methyl, ethyl, n-propyl. t-bulyl, n-butyl). alkoxyalky (e fl^ 
™ Jho*v™thV «Xl (e g benzyl). atylosyaHryl (e.g. phenoxymethyl). aryl (e.g. phenyl optionally sub.tltuted 
by SZ It X !S 2* IS' aubsO^teTdihydro pyrtd.ny. (e.g. N-m.thyldlhydro pyridlny.,; su.phone* 
Mtar. .uch a. alkyl- or aralkylsulphonyl (e.g. methanesulphonyl). sulfate esters, amino acid a.tere (e.g. L-valyl 
or L-lsoleucyl) and monc-. dl- or trl-phosphabj estera. 

Al«, included within the scope of such estera are estera derived from polyfunctlonal acid, such a. carbox- 
vllc »n^ninfl more *an one cerboxy* group, for e,amp... d.carboxyl.c -eld. HCWCH^CC^H where 

n I. anlntele^n toTo^for example, succinic acid) or phosphor* adds. Method, for preparing such ea*r. 
Cm me cXpondfng - "hoi are well known. See. for example, Hahn et -I.. -NucleoSd. Dimera a- Ant, Hu- 

□Imers Suppress HIV Expression In Vitro'. AIDS Research a nd Human Retroviruses, 4(6), pp. 449-455 (1B8B). 

w"h regard to th. above daacrlbed -st-re. unless o.h«w*e spumed an, alky, moiety P"""<*™£ 
gsously contain. 1 to 16 carbon atom., particularly 1 to 4 carbon atom, and could contain one or more double 
bonds Any aryl moiety present In such asters advantageously comprises a phenyl group. 

in pa^'tar*. ...era may be a C,. 1t alkyl -star, an unsubstltuted benzoyl or a benzoyl eater sub- 
stituted by at least one hslogan (bromine, chlorine, fluorine or iodine). C, alkyl. saturated or unsaturated 
C,_« alkoxy. nitro or trffluoromelhyl groups. 

By the term -ph-rm.c-uMcaJly acceptable d.rtv.tlv.- I. meant any pharmaceutical •cc-pt-W- .-I ofa 
compound of fomTul. (I, or any othar compound which upon ^^Z! 0 ^^^ ^ZZ,^T 
vldlng (directly or Indirectly) a compound of formula (I) or an anthrlrally acbve ™»*« ls ° r J^T^ZLm 

It «*l be appreciated by thoae billed In the art that the compound, of formula (I) may b- modified to provide 
pha^ecS acceptable derivatives thereof, at functional group. In bo* the b-.e mol-ry and at me R, 
fl^m. ox.thiol.ne ring. Modification ., dl .uch functional group, are Indud.d within the scope of the 

,nVa ph°.'rmac. U tic.lly acc.pl.bl. arto of the compound, of formula (I) Indude thoae derived «™^«™»"'- 
icallr acoTptabl. Inorganic .nd org.nic .cid. and bases. Espies of .ultabl. .eld. Include hydroc NoneJ^ 
^brornT sulphuric nitric, perchloric, fumade, malic, phosphoric, glycolllc. tactic, sdlcyllc. sueanlc tolu.ne- 
SXni ^ tLrtaric .-,ta. citric, m.th.neau.ph 0 nlc. formic b.nzoic. malonlc. n.phm.l.ns^-.ulphon.c .nd 
renze^^lprTonlc acids. Other actd. such as oxalic, while not in «hem..rve. pharrr-c^scal <* M-U* ™* 
be useful in the preparation of salt, uaeful a. Intermediate. In obtaining the compound, of the Invention and 

*°^n^ — --»■ — ■«* ^ <•*' — 

(I) and It. pnarmaceuoclly acceptable denVadvee. 
Specific compounds of formula (I) Indude: 

^-benzoylo^ethy^cytosln-V-ylV 
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Cytosln-V-yll-I.S-oxnthiOlane, and mtarturaa thereof: _ , UJ , 

^ Vlb-nMyloxymethyl-M^^ 
acetvl-cyto»ln-1'-y1)-1>ox8thlolane, ■ndmlxturee thereof; 

* ^ benzo^oxyrnethyl-5-(N.--.cetyl-5-fl U oroc y ta.ln-r-yt)-1.3-oxathlo.ane. benzoyl-o^m- 

thwi.S-[NV-aceM-5-fluorocytosln-1'-y«H>o«* iol » n "' andmlJ ^ rB * ,hor " of: ^ , , . 

* £-2 !^2r^S(5'-f1uorocy ta .ln-r- y iV1 .lW.ta.ane. ^-hydro^rny.-MS-fluor.eyt-.n- 

1-yl)-1.3-o*a*lolana. and mhlurBa thereof; 

os-2-hydroxyme^yl-5-(cytoalrt-r-yl)-3-o«o-1,3-oxathiolane; 

°' h a. 8 ^ be approbated by thoae skMlad In the art. reference, herein » tfaatment extend to prophylexi. . 
^c^^T?^ - « - — — — "~ ~" 

:,r?£ sxs is iss, ,» « - « » «. -*>*«». — — — » ~ 

* ™. ■»«»-■"• <- srtji^Ess^ESiS — - 1» ™ — 
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presented as a bolua, electuary or pasta. Tablets and capsular for oral administration may contain conventional 
exdplents such as binding agent., Hilars, lubricants, dlslnteflranto. or wettln 8 agents. The tablets may be coaled 
according to methods well known in the art. Oral liquid preparations may be In the form of. for example, aqueous 
or oily suspensions, solutions, emulsions, syrups or elixirs, or may be presented es a dry product for const.tution 
with water or other suitable vehicle before use. Such liquid preparations may contain conventional additives 
such a. suspending agents, emulsifying agents, non-aqueous vehicles (which may Indude edible oils), or pree- 

^"ThTcompounds according to the Invention may also be formulated for parenteral administration (e.g. by 
Inaction for example botu. Injection or continuous Infusion) and may be presented In unit dose form In am- 
poules pre-fHIed syringes, small volume Infusion or In multl-doso container, with an added preservel^e. The 
compositions may take such forms a. suspensions, solutions, or emulsions In o»y or aqueous vehicle., snd 
may contain formulatory agent, such as suspending, stabilizing and/or dispersing agents. Altarnativelyjhe ac- 
tive Ingredient may be In powder form, obtained by aseptic Isolation of sterile solid or by lyophlllzatlon from sol- 
ution for constitution with a suitable vehlde, e.g. sterile, pyrogen-free water, before use. 

For topical administration to the epidermis the compounds according to the Invention may be formulated 
as ointments creams or lotions, or as a transdermal patch. Ointments and creams may, for example, be for- 
mulated with an aqueous or oily base with the addition of suitable thickening and/or gelling agenbr Lotions may 
be formulated with an aqueous or oily base and will in general also contain one or more emulsifying agents, 
stabilizing agents, dispersing agents, suspending agents, thickening agents, or coloring agents 

Formulation, suitable for topical administration in the mouth Include lozenge, comprising active ingredient 
in a flavored base, usually sucrose and acacia or gum tragacanth: pastilles comprising the acbve Ingredient In 
an inert base auch a. gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the active In- 
gredient In a suitable liquid carrier. 

Pharmaceutical formulations suitable for rectal administration wherein the carrier Is a solid are most pre- 
ferably preaented as unit dose suppositories, Suitable carriers Indude cocoa butter and other materials com- 
monly used In the art, and the suppositories may be conveniently formed by admixture of the artrve compound 
with the softened or melted carrler(s) followed by chilling and shaping In moulds. 

Formulations suitable for vaginal administration may be presented ss pessaries, tampons, creams, gels, 
pastesToam. or spray, containing In addition to the active ingredient such carrier, as are known in the art to 

"ForTn^-naaal administration the compounds of the invention may be used a. a liquid spray or disperses 

^ZZZZS^ an aqueous or non^q ba.e -iso comprU, ng on. o-ore = ln, 

agents. solublllzlng agent, or suspending agents. Liquid spray, sr. conveniently delivered from pressurized 

'"'Vor administration by inhalation th. compound, according to the Invention , are convenlenfly del^sred from 
... u..M.b. r n.huil»r or a nrassurlzed pack or other convenient means of delivering an aerosol spray, pros- 

cntomteJafluoroeth-n. carbon dioxide, nitrogen or other suitable ga.. In the caae of a pressurized -erosol 
the dosage unit may be determined by providing a valve to deliver e metered "mount. 

Alternatively. fJr admlni.tr.oon by InhalsHon or Insufflation^ the «n^undsac^n B to 
»Ke the form of a dry powder composition, for example a powder mix of the ^t^'"^^"'^" 
b... such a* lactose or .birch. The powder composition may be presented In unit doug. form ^or.xampl^ 
"p'ule. or cartridges or e.g. gelatin or blister pack, from which the powder may be administered with the e,d 

° f 'V^ZZXZZ. -escribed formu.atlon, adapted to g>. austeined release of th. active Ingradtant 

m "^h.7-rm^Hit te -l compo.it.on. according to th. Invention mey «lso contain other active ingredients such 

other .ntiinfectlv. .g.nt.. In particular the compound, of the Invention may be employed together w*h known 
antiviral, antibacterial, antifungal or Immunomodul.tlng .g.nt.. 

Th. Invention thus provide., In a further aspect, a combination comprising a compound of ormute (I) or a 
physiological «cep»blederrv.«v. thereof together with anomer therapeutically active agent. In particular an 
I antiviral, antibacterial, antifungal or Immunomodulaling agents. n r,.,rn.ceubcal 

Th. \.„ m hin«rtan« raferrad to ebov. may conveniently b. presented for u» In the form of e pharmaceutical 
rormuteuoTanSTn^ —P^.ng . como.n.non .. aennea • 

pharmac.utlc.lly acc.pt.ble carrier therefor oompriae a further aapect of the Invention. 
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The Individual components of such comblnationa may be administered either sequentially or slmultane 
oualy In separata or combined pharmaceutical formulations. 

When a compound of formula (I) or a pharmaceutlcelly acceptable derivative thereof is used In combination 
with a second therapeutic agent active against the same virus the dose of each composed may be either the 
same as or differ from that when the compound la used alone. Appropriete doses will be readily appreciated 
by those skilled In the art. 

ThB Invention Is Illustrated by the following examples which should not be Interpreted aa a limitation of the 
invention. 

Example 1 

C/a- end trans- 2-bsn2oylo»ymethyl-5-(ri,'-acety1-5 -fluefo -cyto a in 1'-yl)-1 ,3-oxathioiane 

5-Fluorocytoslne (4.30 o. 33.3 mmol), hexamettiyldisllezane (2S ml) and ammonium sulfate (120 rng) were 
boiled under reflux until me cytoslne dissolved (3 hours) end then further refluxed for 2 hours. The hexame- 
thytdlsllazane is evaporated In vecuo and toluene (100 ml) was added to the residue to co-evaporate the sol- 
vents The resulting solution. bis(MmemytsHyl)-fluoro<yto8ln B In dlchlcfomothano (40 ml) was added under ar- 
gon to a solution of ^benzovloxymemyl-S-.cetoxy-l.a-oxethiolone (B.537 g. 30.3 mmol) In dry d^ hlorom- 
thane (1 00 ml) and molecular sieves (4A. 2 g) previously prepared under argon and cooled at O C for 20 min- 
utes r^nfluoromethane-.ulfonyDoxyltrH.ethyl.llan. (6 ml. 31 mmol) was added to this mixture at O-C and the 
result ng solution was stirred at 25'C for approximately 18 hours. The reaction mixture was than treated w.m 
300 ml of saturated solution of sodium bicarbonate and stirred et room tampers tuna for 2 hours. The nitrate 
was sh.ken two times with 300 ml of brine and one time with dl.tH.ed water. The organic layer was dried over 
magnesium surfers, filtered and evaporated to dryness. This afforded a crude 5-llucro-cytoslne derivative (10.1 

9) ' TOs S r-s?durwa."°cetJl'aL m the next step without further purtflcaBon. The crude material was dissolved 
in dry dichloromethane (1 20 ml) In a 500 ml round bottom flask under argon. Triemylarn.ne (1 2J ml 9V9 mmc ,1) 
and dimethyl aminopyrldlne (1 1 1 mg. 0.9 mmol) were added to the aolutlon. The flask was then Immersed in 
bslh for 1 hour under argon. AcaBc anhydride (4.3 ml. 45 mmol,. distilled over sodium acetst. was syr 
inged into the cooled flask. The mixture was stirred overnight and then carefully d.eante Inte 
ft.sk confining saturated sodium bicarbonate solution. The product was then washed 

lowed by brine solution. The methylene chloride portion, were dried and ev.por.tod und.r htah vacuum £ dry- 
ness yielding an actuated o/B mixture a. a colorless foam, weighing 9.B g after drying. Rash chromatography 
of this material using ethylacetate:methanol (9:1) afforded 3.1 0- 7.B mmol (46%) pure ,«iw-<benK>yloxyme hyl- 
l(N* ace^.S -nuom-cyto.in-V-yl)-1.3-ox.thlol. n e) .nd 3.5 g. 8.8 mmol (30%, pure c/Mbenzoyloxymethy.- 
S-(N« ,cetyl-5'-fluora-cytosln-1'-yl)-1.3-oxBthiolane,. 

trans- Isomer fV0.65 in ethyl scetate:methanol 9:1 
U.V.: (MeOH) Lambda max: 309 nm 
'H-NMRMppm In COCI,) 

8.77 (b. 1H; C»'-NH-Ac> 

B.06 (m, 2H: aromatic) 

7.70 (d. 1 H; C'-H, J*f-« 3H7, 

7.82 (m, 1H. aromatic) 

7.49 (m. 2H; aromatic) 

8.51 (dd, 1H. C-h) 

5.81 (dd, 1H: Cj-H) 

4.48 (dd. 2H: Cj-CHjOCOC.H,, 
3.68 (dd. IK C.-H) 

3.34 (dd. 1H; C«-H) 
2.56 <s. 3H: NH-COCH,, 

c/s-lsomer R,:0.5B In ethyl acetate:mettiancl 9:1 
U.V.: (MeOH, Lambda max: 309nm 
1H-NMR 6 (ppm In CDCI,) 

8.72 (b. 1H;C/-NH-Ae) 

8.08 (m. 2H; aromatic) 

7.87 (d. 1H; CV-H, J»=«JHfl 

7.80 (m, 1H: aromatic) 

7.49 (m, 2H; aromatic) 



04/01/97 TUE 13:21 [TX/RX NO 56431 



04/01/97 13-29 REEDFRX ■* 404 815 6555 NO. 458 PB03. 131 



EP0S15144 A1 



6.32 (dd, 1H; C s -H) 
5.47 (dd, 1H; Cj-H) 
4.73 (dd. 2H; Cj-CtfeOCOCH,) 
3.62 (dd, 1H: C.-H) 
s 3.19 (dd, 1H; d-H) 

2.55 (9. 3H; NH-COCHj) 

Example 2 

10 Cla- and frsn»hydroKymethy1-5-(5'-nuorcicyto3ln-r-yl)-1.3-o»Bthlolan9 

1.0 g (2.54 mmol) of trens-2-benzoyloxymethyl ^-{N 4 '-Ocetyl-5'-nuorecyto«ln-V-yl)-1.3-oxathiolBne was 
stirred in 25 ml of methanollc ammonia at 0" for 1 hour and than overnight at room temperature. The mixture 
was evaporated under reduced pressure. The residue as triturated twice <2 x 30 ml) with anhydrous ether. The 
is solid residue was re crystallized In absolute ethanol to give 4M mg (1 .85 mmol, 77%) of desired product t/an&- 
(hydroxymethyl-5-(5'-fluorocytosln-1'-yl)-l,3-oxathlolane): m.p. 219-221 "C; Rr=0.21 In ethyl acetate: methanol 
(9:1), which was Identified by 1 H, "C-NMR and U.V. Lambda max (H,0) 280.9 nm. 

1 .2 g (3.05 mmol) of cta-2-benzoyloxymBthyl-5-(N4 , -8cetyl-5'-nuort>-cytoaln-1 '-y1)-1 .3-oxathlolane was stir- 
red in 30 ml of methanolic ammonia at 0"C for 1 hour and then overnight at room temperBbjre. The mixture 
20 waa evaporated under reduced pressure. The residue was triturated twice (2 x 30 ml) with anhydrous ether. 
The solid residue was roerystalllzed In absolute ethanol to give 855 mg (2.84 mmol. 87%) of pure product eto- 
(hydroxymethyl-S-(S'-fluon>cytosln-r-y1)-1 ,3-oxathlolane): m.p. 204-206-C; R,»0.21 In ethyiecotate: methanol 
(9:1). The desired compound was Identified by <H. i«C-NMR and U.V. Lambda max (HjO) 280.9 nm. 
frans- isomer 
25 <H-NMR S <ppm In DMSO-d,): 

7.85 (d, 1H; CV-H, J C r=7.01 Hz) 
7.83 (d. 2H: C'-NHJ 
6.30 (dd. 1H: Cj-H) 
5.60 (t, 1H;C r H) 
30 S.18(t. 1H;C r CH r OH) 

3.49 (m, 3H; d-CtiOH^C.H) 
3,17 (dd, 1H;C 4 -H) 
1, CNMR (DMSO-J,). (Varien XL 300). 6 In ppm 

<V <v v c 6 - 

153.47 158.20 134.65 126.24 

( 2 J cr -13.2 HZ) (J c ,-26.2 HZ) ( 2 J CT -32.0 Hz) 

C 5 C, C 2 CH 2 OH 

8B.2Q 36.18 87.16 64.71 



'H-NMR 8 (ppm In DMSO-d.): 

8.22 (d. 1H; C'-H, J«-7.26 Hi) 
7.843 (d. 2H; C.'-NHj) 

8.18 (L 1H; Cg-M) 

so 5.43(1. 1H;C,-CHrOH) 

5.19 (L 1H: C r H) 

3.77 (m. 2H: Ci-CH^OH) 
3.35 (dd, 1H;C«-H) 
3.12 (dd, 1H;C 4 -H| 
35 "CNMR (DMSO-d.) 



8 
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V V C s ' C6- 

153.46 158.14 134.63 126.32 

< 2j cr" 14 - 0 H2 > (J cp -24.1 Hz) (J^-32-S Hz) 

C 5 C « C 2 CH a OH 

B6.B2 36.80 86.77 62-32 

Example 3 
Biological Results 

(A) Newborn ducklings ware Infected with duck hepatitis B virus (OHBV). After 5 to 7 days post-infection, 
samples of blood were taken from the ducklings and examined for DHBV DMA using dot hybridization with e 
specific DNA probe (Meson et el., Proc. Natl. Acsd. Scl. USA 79. pp. 3BS7-4001 (1982)). The livers were re- 
moved from dot-blot positive ducklings and used to produce primary hepstccyte cultures Infected with DHBV 
as previously described (Tuttleman et al . J. of Virology. SB, pp. 1 7-2S). After 2 days In culture, antiviral agents 
were added to the culture media. The media were changed every 2 days and et selected times, the cells were 
removed and the total DNA extracted. 

The DNA was spotted on nitrocellulose paper and probed with the»P-labe1led DHBV DNA probe In accor- 
dance with the following procedure. The ON A from DH BV-infected hepatocytes was extracted and spotted onto 
a nitrocellulose filter. The above described *P-nfck iranalatad-DHBV DNA (pDH-010 = OHBV) probe was used. 
The DNA was extracted from 6-cm call culture dishes at various times pest-plating In the virus control (VC) 
group, cells were harvested at 2. 6. 8. 10. 14, 18 and 20 days. Duplicate samples were spotted for days 14, 
18 and 20. In drug-treated groups, cells were harvested on days 8, 14 and 20. Drugs were added to the culture 
at 2 days post-plating and maintained throughout media changes every 2 days. The total Intracellular DNA was 
extracted from cells using the standard phenol extraction method, The cells In a a- cm diameter Petri dish (ap- 
proximately 5 x 10« cells) were lysed In a lysis buffer containing 0.2% SOS, 150 mM Trls-HCI pH 8.0, 10 mM 
EDTA. 5 mM EGTA, and 150 mM NaCI. The cell lyaate was digested with 0.5 mg/ml of prenaae E (available 
from Sigma) at 37*C for 2 houra and pretelnuted by extraction with an equal volume of phenol saturated with 
20 mM Tris-HCI. pH 7.5. 0.5 mM EDTA and 0.1% 8-fiydroryqulnoline. Concentrated ammonium acetata (pH 
7.0 (2.5 M)) was added to the aqueous phase to yield a 0.25 M ammonium acetate solution and the nucleic 
odds were precipitated with 2 volumes of 100% ethanol. The pellet of nudelc add was washed with ethenol 
and dried. The DNA was dissolved in e solution containing 12.5 mM Trls-HCI, pH 7.5, 10 mM EDTA. 30% gly- 
cerol and 0.01% bromophenol blue. One twelfth of the DNA sample was spatted onto the nitrocellulose for dot- 
blot enelysis. 

The drugs tested were scored on a scale of 0 (no activity) to (high activity). 

The compounds tested were 1.3 oxethlolanos and two known Inhlbltora of hepatitis B. 2'. 3'dldeoxy-guB- 
noslne (ddG) and 2.e-dlamlnopurlne-9-B-D-2'.3'-dldeoxyrlbofuranoslde (ddDAPR)-(European Patent publica- 
tion 0302780A). 

The results are shown In Table 1. 
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Compound 


Activity 


traji0-2-nydroxymethyl-5- (5 • -f luorocytesin-i ■ 
-yl) -1, 3-oxathiolane 


■*■ 


eri»-2-hydroxymethyl-5- (5 • -f luorocytosin-1 ■ 
-yl) -l , 3-oxathiolane 


+*+ 


cis-2-riydxoxymethyl-5- (thymln-N-l • -yl ) - 
1. 3-oxathiolane 




cis-2-hydroxyaethyl-5- (N , N-dimethylaalno- 
nethylene cytosin-l *-yl)-l, 3-oxathiolane 




ddG 


++++ 


ddDAPR 





is Claim* 



1 . Use of a compound of formula (I) or a phirmeeeutlcally acceptaole derivative thereof In the manufacture 
of s medicament for the treatment of a hepatltb B Infection: 



(I) 

(D 



wherein R, la hydrogen or an acyl; 

R 2 I* a purine or pyrimldlne bate or an analogue or derivative thereof; and 
Z IS S. S«0, or SO a ; 

provided that R 2 la not cytoaine when the compound of formula (I) la In the da configuration, R, la hydrogen 
and Z la S. 

2. The uae according to claim 1 , wherein (he eater b aalected from the group conalatlng of: R-CO-O-. wherein 
R ia selected from hydrogen, straight or branched alky), alkoayalkyi. aralrtyi, aryloxyalkyi. and sub- 
•btuted dlhydropytldlnyl; aulphonata eaten: sulfate <wtar», amino add eatera; mono- dl- or trt-phoaphate 
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3. The uaa according to claim 1 , wherein Z Is S. 

4. The use according to claim 1 . wherein R 2 of formula (I) Is selected from the group consisting of: 



10 



25 




,o wherein R, le .elected from the group consisting of; hydrogen and C,.. alkyt. unsubstltutad or substituted 

with a heteroetom; 

R, and R. ant Independently selected from the group consisting of. hydrogen, C,., alkyl, bromine, 
chlorine, fluorine, and Iodine, 

R. Is selected from the group consisting of: hydrogen, CN. caiboxy. othoxycarbonyl. carbamoyl and 
4s thloearbamayt; and 

X and V are Independently selected from the group consisting of: bromine, chlorine, fluorine, iodine, 
amino and hydroxy groups. 

5. The use according to claim 4. wherein R 2 la 
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10 wherein Ri Is selected from the group consisting of: 

hydrogen and C,_. alky) unsutwHtutad or substituted with a heteroatDm; and 

hydrogen a ^ ^ ^ ^ ^ an(J brom|n8 chlofjne 

and Iodine. 

" 8. The use according to dalm 4 wherein Rj and R» are hydrogen or C,_« alkyl. 

7. The use according to dalm 4. wherein R* la CH a or F. 

8. The use according to dalm 4, wherein X and Y are both NH,. 

». The use according to dalm V wherein the compound is .elected from the group conalatlng of: 

cte-Z-hytlroxyn-thyl-S-lthymin-N-r-ylJ-l^c^l-n^d ^ mMa)ana . 

enantiomer or as a racemic mixture. 
" 11. The u.e according to d.lm 10. wherein the impound of formula (I) is P~en, a. Ka (-) enantiomer 
11. The M according to d.lm 10. wherein the compound of formula (I) to proaont.. it. <*> enantiomer. 
„ „. The ua. .ccordlng to any on. of dalm. 1 to 9. wherein *. compound I. preaen, in either H. O cr trw. 
configuration or mixture thereof. 
14 . T h ceordlng to d.lm 13. wherein the compound of formula (I) la pn». nt In It. c/a conflguradon. 

50 for the treatment of a hepatltla B Infection. 

1. U.e of ^hydro^-thy.-o-(N^d i mem y ..m,nom.* r l.n. cyto.ln-1 y)-1.S—»iW-r» In th. manufac- 
ture of a medicament for the treatment of hepatitis 8 Infection. 
» 17. The u.e accord.n, to -ny one of Calms 1 to 9. wherein me medfcamen, . adapted for oral, parenteral, 
rectal nasal, vaolnal. or topical administration. 
1t> Th ceordlng to claim 17. wherein ..id m-dicment is rfM « . dose of about 0.1 to 750 
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ma/Kg of bodywelght per day. 

19. The use according bo claim 17. wherein said medicament Is present in dosage unit form in the medicament. 

20. The use according to claim 19, wherein the dosage unit form contain* apprtalmately 10 to 1500 mg of 
trie compound of formula (I). 

21. The use according to any one of claims 1 to 9. wherein said medicament ia administered with a pharma- 
eeuUcally acceptable carrier. 

22 The use according to any one of claims 1 to 7. wherein *e medicament is administered in combination 
with a therapeutically active agent selected from the group consisting of: antiviral, antibacterial, antifungal 
and immunomodulatlng agents. 
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